Background: Addressing violence along with drug use change goals is critical for women with
INTRODUCTION
The link between intimate partner violence (IPV) and drug use in women has been well established. Drug use at baseline is a risk factor for the occurrence of partner violence, and the experience of violence predicts subsequent substance use. 1--4 In addition, each problem serves as a potential barrier to intervening in the other. Women abused by their partners may be subject to controlling behaviors that prevent them from accessing treatment programs, may have few independent financial resources to be able to pay for treatment, and may fear retribution or escalation of violence if they try to make a positive change autonomously, particularly if substance use is an established activity in the abusive relationship. At the same time, trauma from the abuse itself may be an impetus for drug use and increased risk for substance use disorders. 5 Substance use disorders may prevent women from being eligible for housing in domestic violence shelters and may impact responses of law enforcement to incidents involving assault by an intimate partner. 6 The emergency department (ED) population has a high prevalence of patients with coexisting IPV and substance use, 7 making the visit a unique opportunity to identify these problems and provide brief interventions and referrals to treatment. The ED visit has been described as a "teachable moment" in which behavior change may be more likely to occur, particularly if linked to a negative health consequence. 8 Interventions for drug and alcohol use disorders have been conducted in the ED for more than 30 years, but rarely address common coexisting and gender-specific conditions such as partner abuse. In outpatient settings, women have been identified as having specific barriers to accessing and completing substance use treatment programs, and demonstrate improved participation, retention, and outcomes when offered gender-specific programming. 9--12 Addressing violence and linking women to IPV services in parallel with drug change goals is also critical to helping women cope with past or ongoing violence, optimize safety, and, in the long term, avoid further abusive relationships.
Addressing these kinds of complex and chronic problems in an integrated manner within the constraints of a single healthcare visit may seem implausible, particularly in the emergency department. Barriers to brief interventions in this setting include the high acuity of conditions seen, high volume of patients, provider workload, lack of physical space to ensure privacy, lack of provider training in counseling skills, low provider confidence for addressing IPV or substance use, and limited resources and staffing to support such a program. 13 However, many of these barriers can be overcome with the use of technology.
14--18
Computer or Web-based programs provide a sense of anonymity and privacy, which may actually increase reporting of unhealthy behaviors and IPV. 15, 19, 20 They require little direct clinician involvement. They can be adapted to be culturally and linguistically specific and audio capabilities allow interventions to engage low-literacy individuals. They can deliver assessments and, based on the results, provide immediate, individualized feedback and recommendations for change. They minimize the bias that can arise in interpersonal relationships between the provider and patient. An effective intervention can be widely disseminated while maintaining treatment fidelity across diverse clinical sites. Adult women have reported high comfort seeking health information online. 17 The majority of ED patients use computers, access the Internet, and feel comfortable receiving technology-based health information. 5 Technology, therefore, may provide an alternate means of delivery of screening and brief interventions for women with IPV and substance use disorders. Our preliminary work demonstrated that women in the ED who use drugs and report IPV victimization would be receptive to technology-delivered screening and advice, 22 and informed the development of a brief, Web-based intervention by providing insight into the content, format, and language desirable to the target population. 23 Testing feasibility and acceptability of this innovative intervention was an important step prior to efficacy testing in a large trial.
The purpose of this study was to examine the feasibility and acceptability of a computerbased program and telephone booster for drug-using women reporting IPV, called "B-SAFER"
(Brief Intervention for Substance Use and Partner Abuse for Females in the Emergency Room), randomizing participants recruited from the ED to intervention and control groups. We also secondarily examined drug use and IPV outcomes as a preliminary evaluation of potential responses to treatment to provide estimates of effect size for future larger-scaled trials of the intervention.
METHODS

Setting and Population
Participants were recruited from the adult ED of a level I trauma center with more than 100,000 annual adult visits by an ethnically and racially diverse patient population. Recruitment took place 15 hours a day (8 am --11 pm, seven days a week). Research assistants (RAs) used a random number generator to select a random sample of rooms. Within this subset of patients, screening took place in two steps. First, RAs reviewed the electronic medical record and 6 identified those determined to be English-speaking adult women aged 18 to 59; those failing to meet these criteria were excluded. Second, RAs invited the remaining, potentially eligible patients to complete a "Women"s Health Survey," self-administered on an iPad (Apple, Inc.).
Those who completed the screen and reported both drug use and IPV in the past three months were eligible for the study. We excluded those who were critically ill (triaged to the critical care area of the ED), had suicidal ideation or psychosis, were combative or in police custody, or were treated in a supervised setting for alcohol or drug dependence. Eligible patients who provided informed consent were enrolled in the study and were asked to provide demographic information and baseline assessments. Participants were then given headphones, a tablet computer, and a brief tutorial from the RA on navigating through the program. Participants launched the program themselves, completed more detailed assessments of drug use and IPV, and then were automatically randomized to intervention or control groups by the software. RAs provided privacy by stepping outside the room; however, they informed participants that they would be just outside the door in case there were any problems with or questions about navigating the program. Data collection forms included a section for RAs to make notes about any obstacles participants encountered in the course of completing the program.
At the conclusion of the program, all participants were given a brochure with general health resources, including contact information for domestic violence agencies and substance use treatment services as well as primary care centers and women"s health-specific resources. We also asked participants to provide three locators, or individuals who might be able to help us find the participants if we were not able to reach them through their primary phone number.
Participants were given CVS gift cards for participation at baseline ($25) 
Intervention Condition
BSAFER is a brief Web-based program, designed to be taken on a small tablet-style laptop computer and to be completed in the room during a single ED visit. An overview of the structure and content of the intervention is provided in Table 1 . BSAFER was created using intervention design software, Computerized Intervention Authoring Software (CIAS, Interva, Inc). 24 The program uses a female parrot avatar ("Polly"), who addresses the participant by name, serves as a guide and narrator for the program, and reads all content aloud, allowing lowliteracy participants to complete the program. Participants wore headphones to maintain privacy; all visitors were required to leave the room from initial screening through the duration of the program to ensure safety and confidentiality. The program was administered via a tablet computer and could be stopped and restarted as needed for interruptions related to clinical care, such as for nursing or physician care or imaging or other testing. The study protocol included the option for participants who were discharged before completing the program to be offered a chance to finish it in a private research office in the ED.
The intervention included a booster session conducted by phone within two weeks after the initial ED visit. The booster was intended to enhance the effect of the necessarily brief EDbased intervention; in our preliminary work, participants reported high satisfaction with such a booster session and reported high consistency with the key elements of motivational interviewing. 25 The booster conversation consisted of: 1) Review of core values and drug use Reinforcement and encouragement of drug use change goals.
Control Condition
The control arm received a time-matched Web-based program on home fire safety, including videos from the National Fire Protection Association. This topic was selected as it seemed likely to be viewed as acceptable and appropriate content to receive in a healthcare
setting, yet unlikely to have an effect on study outcomes. The control program was designed using the same software as for the intervention; however, the parrot was not used, as it relayed empathy and compassion, which we thought might be too "active" of an ingredient. The control did mimic the content structurally, including the interactive question-answer components and ratio of spoken content to videos. The control group also received a telephone booster; however, this conversation consisted of a reminder and brief discussion of the topics covered in the home fire safety Web program and resources for those wishing more information on home fire safety.
Measures
Immediately following the intervention, participants were asked to complete a brief post survey that included the 8-item Client Satisfaction Questionnaire [CSQ-8], 26 which asks participants about their satisfaction with the program and the extent to which it met their needs and helped them with their problems, and the 10-item Systems Usability Scale [SUS], 27 which asks participants about their experience with the technical aspects of the program, including the 9 need for support or training and general complexity. The post survey also included questions developed for an earlier ED-based study for patients with injury and risky alcohol use 28 that assessed how well the program was consistent with MI principles and processes, including providing feedback, empathy, collaboration, and a sense of regard and respect; helping the participant develop discrepancy and change goals; emphasizing personal values; evoking feelings and emotions; guiding the participant to a "eureka" moment; and rolling with resistance.
The primary clinical outcome measure was past month drug use, measured by a modified version of the Timeline Followback (TLFB). 29 For ease of administration and brevity, participants were asked to report drug use over a representative week that reflected "usual" use over the past month, rather than to complete the full 30-day TLFB. Secondary outcomes included For this pilot study, we evaluated primary and secondary outcomes using descriptive summaries (median, mean, proportions) and associated confidence intervals. The main study objective was the feasibility and acceptability of the BSAFER intervention using evaluation of program completion and participant feedback. No formal significance testing of differences between BSAFER and control on drug use outcomes was conducted, as the study was not powered for such an analysis. However, as a preliminary examination of the change we might expect to see in a larger clinical trial, we did examine estimates of changes in drug use and IPV occurrence, both for all participants and in the subset of participants reporting use of drugs other than marijuana, given evidence for stronger motivation to change illicit drug use in this population.
Data Analysis
31,32
RESULTS
Forty women were recruited into the study; 21 were randomized to the intervention arm and 19 to the control arm (see Figure 1 ). See Table 2 for demographic and other baseline characteristics of the study participants. The most common drugs used were marijuana (88%) and cocaine (30%); 45% of participants reported intimate partner physical abuse and 33% severe combined intimate partner physical and sexual abuse. Among those using drugs other than marijuana, however, the intervention group demonstrated a mean decrease of 2.5 using days per week (median decrease of 4.5 days), compared to a decrease of 1.3 using days per week (median decrease of 1 day) in the control group. CAS scores decreased by a mean of 4.1 points (median decrease of 7.5) in the intervention group (on a 30-point scale) compared to a mean decrease of 3.3 points (median decrease of 8) among controls.
DISCUSSION
We found administration of a brief, Web-based intervention for women with coexisting SUD and IPV plus telephone booster highly feasible in the emergency care setting. Most study participants were able to complete the Web program within the timeframe of their ED stay, even with the time burden of the study assessments. This was reassuring considering the nature of the ED, with its frequent interruptions and high burden of diagnostic testing and interactions with multiple types of healthcare providers. In a real world setting, using only the active program components, which took only an average of 15 minutes to complete, the intervention would be even more feasible to complete within the four to five hour span of a typical ED visit. Because the program can be paused and resumed at any point, the program time may be spread out over the course of the stay. 13 Acceptability was also high among study participants. High average scores for general satisfaction with the service provided validation of the usefulness and relevance of the program for our patient population; high scores for usability are consistent with the high prevalence of technology use among ED patients in general observed in other studies, 21 and our preliminary work with this population, 22 which suggested that facility and confidence with technology would not itself pose a barrier to screening and interventions in the ED.
One unknown of delivering brief interventions through a Web-based platform is how well MI can be replicated. Technology could, theoretically, alter the essential components of MI, many of which rely on an individual therapist"s ability to provide a tone of respect and empathy, direct participants to a plan uniquely suited to their values and motivators, and develop discrepancy by steering conversation to the gap between participants' goals and current actions.
Replicating this kind of complex and intuitive interaction via a computer interface promised to be a challenge; however, surprisingly, feedback on a wide spectrum of ideal MI features was generally positive.
Consistency in terms of the MI "spirit" of the program was likely aided by several program components. First, the speaking parrot avatar was a human-like presence throughout the program; in an earlier study using the same software, pregnant women at risk for alcohol use responded favorably to a similar avatar and many felt it preferable to talking to a human, potentially replacing some of the role of a therapist. 33 Second, the videos used throughout the BSAFER program incorporated a virtual connection to women with similar experiences and may also have enhanced the sense of empathy and respect. Third, the telephone booster promised the 14 opportunity for a human interaction for a truly personalized connection and a chance to discuss individual problems and solutions, although the fact that the Web program itself received high scores for MI consistency supports the fact that even the in-ED program alone was able to offer many of the essential ingredients of an MI-based intervention. Finally, it may be that the privacy and confidentiality of the computer interface provided women with the freedom to communicate about these topics and engage in reflection around their drug use. It is important to acknowledge, however, that the MI consistency or "spirit" of the intervention does not necessarily represent the full value of having a face-to-face interaction: Walton et al. 34 found that a computer-assisted therapist was more effective in reducing risky behaviors in a cohort of adolescents involved in peer violence and alcohol use than a self-administered computer alone, even though the program included many of the components mentioned above, including a life-like avatar.
One expected study finding was the positive response to the home fire safety control condition; the high scores in the acceptability measures --even for questions specifically related to drug use, which was not addressed in the home fire safety content --indicated that the control may not have been as inactive as we intended. It may be that women experiencing abuse, who are powerless in other areas of their lives, found that the fire safety content suggested simple, positive actions they could take to improve their home lives. Or, women may have been responding to the concern they perceived from receiving any positive health related information above and below routine clinical care. Finally, these scores may reflect assessment reactivity, 35, 36 the tendency of control arm participants to change behaviors in response to survey instruments, likely due to increased self-awareness of the behavior and its negative consequences. As the 15 study assessments were delivered within the same software as the control program, they may have been perceived as part of the program itself.
The ability of technology to occur in parallel with clinical care and to circumvent the need to train the emergency workforce directly makes it highly appealing as a means to address public health problems such as substance use. Indeed, the difficulty in delivering brief interventions skillfully and consistently may be a factor in the modest effect sizes of therapist-or clinician-delivered ED-based alcohol and drug SBIRT interventions demonstrated to date.
Multiple Web-or computer-based programs have been created and shown to be feasible for providing brief interventions for substance use, mental health problems and injury in the emergency care setting. 37 Few of these programs, however, have used technology to simultaneously address multiple, co-occurring problems in an integrated fashion. While doing so may seem ambitious for a single point of contact, practically speaking, issues such as mental health, substance use, violence, unintentional injuries, and sexual risk tend to co-exist and affect the ability of clinicians to intervene effectively in any one issue in isolation. Simply replicating brief interventions that were designed for human, face-to-face delivery, may not be taking advantage of the functionality of the available programs, which may allow for patients to explore in-depth the single or multiple issues they are ready to change at the time of the visit.
Whether to address marijuana along with other illicit drugs is increasingly becoming a dilemma for those involved in substance use care and research, as individual states have legalized marijuana for medical use, decriminalized marijuana possession and/or cultivation, or fully legalized its recreational use. Therefore, marijuana use is increasingly normalized; in this 16 study, many patients who used marijuana described therapeutic uses of the drug and seemed unenthusiastic about engaging in discussions around changing drug use. 32 Although recent SBIRT drug studies 38, 39 have had broad inclusion criteria with regards to types of substance use, our subgroup analysis hinted that the population of ED patients whose only drug use was marijuana may not be a target receptive to change. Future studies powered to examine the differences between subgroups of individuals using drugs will be needed to inform us more about the specific populations most likely to benefit from ED-based interventions.
Limitations
As a trial for feasibility and acceptability, this was, by design, a small sample at a single clinical setting; further, out of convenience, it only enrolled English-speaking patients. Future work studying this intervention will need to be powered to detect a clinical difference in relevant clinical outcomes and to occur in a broader range of patients and settings for greater generalizability. The length of the program, even though relatively brief, may limit the feasibility intervention in some EDs or for some patients, particularly those with shorter visit times. Other challenges to adoption may include cost of equipment and need for a robust Internet connection; the need for the hardware and software to be updated periodically; and the need for staff to be trained on introducing the program to patients. Further, even with the program"s content,
increased identification of problems like IPV and substance use may create more of a need for clinicians to address these issues. Future work will be needed not only to address efficacy but to estimate the incremental cost of incorporating this type of program into emergency care. 17 The study findings may also be limited by selection bias. Forty-one percent of patients who were fully eligible for the study declined to participate; if patients less comfortable with technology or less receptive to technology-based behavioral interventions were the ones who chose not to participate, this might bias results towards positive responses regarding acceptability. As mentioned above, this study included all types of drug misuse. The advantage of this approach is broad applicability to the ED population with substance use disorders; the disadvantage, as alluded to above, is the lack of information about how specific groups of drug users might respond differently to the BSAFER intervention. Future work on subsets of populations engaged in drug use may identity those most likely to benefit from technology-based interventions or information further development work to address group-specific needs.
Finally, although our screening and participation rates were reasonable, only a small number of ED patients screened were fully eligible for this intervention, which targeted a specific subset of the population and required participants to be female, with both recent drug use and IPV victimization. Ultimately this type of intervention may best have a public health impact as a component of a broader intervention that can be tailored to multiple combinations of risk factors, including drug or alcohol use alone, IPV alone, or a combination of these high risk health behaviors.
Conclusions
The BSAFER intervention to address drug use and IPV among female patients was Using the answers provided in the baseline assessments, the Web-based program provides feedback on drugs used, known health consequences of drug use, and estimated annual cost of their drug use.
Identification of Core Values
Women are asked to reflect on the things that "matter most to them" and then select a single "core value" from a menu of options (e.g., Children, God/Spirituality, Wealth/Prosperity, Physical Health) Empowerment A series of empowerment videos are offered throughout the program, depicting real women who tell stories of how drug use and IPV affected their core values, how they were able to reduce drug use and IPV, and the positive outcomes of these changes.
Goal Setting
Participants are asked to select one goal for reducing the use of their self-identified problem drug; after doing this, the program raises the possibility that IPV or a history of IPV may make changes in drug use challenging and asks the participant to select one goal around seeking help for relationship safety. Social Supports Participants are asked to identify one person they can care share their goals with who can support them.
Advice
Participants receive information about alternate behaviors to drug use.
Referrals
Participants are provided IPV, substance use and primary care resources.
Summary
Participants receive a one-page print out of their goals, social supports, empowerment messages evoking video content, and referral resources. 
